INTRODUCTION
Poor people in developing countries are less likely to seek care when sick than those who are better off. [1] [2] [3] The costs of care can drive the poor deeper into poverty. 4 Community based health insurance can potentially protect people from healthcare costs and ensure equitable pooling of risk between richer and poorer, and sick and healthy, members. 5 The World Health Organization has called for investigation of mechanisms to bring the poor into such schemes. 6 Empirical evidence suggests, however, that the scope for equitable redistribution of resources through community based health insurance schemes is limited. Membership is generally small 7 ; schemes cover on average around 10% of target populations. 8 Community based health insurance has tended to exclude the poorest people from membership, 9 10 generally charging a flat premium that is unaffordable. 9 Within schemes, utilisation of health care may be inequitable (or equity neutral), although evidence is limited. Utilisation of health care by insured members has been found to be higher among households located close to health facilities, probably the better off ones. 9 11 Studies in Rwanda and the Philippines found that utilisation by socioeconomic status was equity neutral among insured people and inequitable among uninsured people. 12 13 According to WHO, more than 75% of total expenditure on health in India is private, 14 and most of this flows directly from households in the form of out of pocket payments to the private, for profit healthcare sector. Because poor people lack the resources to pay for health care, they are far more likely than less poor people to avoid going for care or to become indebted or impoverished trying to pay for it. 15 The richest fifth of the population are six times more likely than the poorest fifth to have been admitted to hospital, whether in the public or private sector. 16 Peters and colleagues estimated that at least 24% of all Indians admitted to hospital fall below the poverty line because of their admission and that out of pocket spending on hospital care might have raised by two percentage points the proportion of the population in poverty. 15 Less than 10% of the population (roughly 75 million people) are covered by some form of health insurance, and the vast majority of these are either civil servants or formal sector workers. 17 Debate continues as to whether insurance is a viable model for tackling the problems of limited access and medical indebtedness in poor communities in India. The World Health Report 2000 noted that prepayment schemes (including community based health insurance) represent the most effective way to protect people from the costs of health care and called for investigation into mechanisms to bring poor people into such schemes. 6 India's National Health Policy (2002) encouraged the setting up of private insurance companies and the introduction of government funded district based insurance schemes on a pilot basis. 19 Although the private insurance sector has grown tremendously in recent years and implementation of pilot district based schemes has increased, empirical data about the impact of insurance among poor communities are lacking. Evidence on community based health insurance schemes in India suggests that they tend to have limited coverage of the population and that the poorest people often find the premiums prohibitively expensive but that they do provide important financial protection among people who are able to enrol. [20] [21] [22] We assessed interventions aimed at improving the distributional impact of a community based health insurance scheme in rural India, by means of a cluster randomised trial. We believe it to be the first study to examine whether community based health insurance schemes can be made more equitable in terms of improving the uptake of benefits by poorer members. Cluster randomised design is not uncontroversial for the evaluation of complex interventions, 23 and we were interested in exploring the feasibility and value of such a design, 24 as well as seeking to collect relevant data on context and processes. [25] [26] [27] 
METHODS
Since 1992, the Self Employed Women's Association (SEWA)-a trade union of more than half a million poor women working in the informal sector and based in the Indian state of Gujarat-has been To provide aagewans with training and supervision. SEWA Insurance aagewans receive most of their supervision from district specific team leaders, in the setting of a weekly (or fortnightly) meeting, and they receive capacity building once every few months in the setting of cluster meetings, which bring together the aagewans of several districts. Rarely do they receive direct guidance in planning their village visits, direct supervision during their visits, or feedback on the number, location, and quality of their visits
To process members' hospital admission insurance claims Responsibility for compiling an insurance claim lies primarily with the insured members. Members are supposed to present the required documents to an aagewan or SEWA office in order to submit a claim. Not uncommonly, the aagewans help members to get the required documents if the member faces difficulty. Reimbursement of successful claims generally occurs between two weeks and two months after the claim is submitted to SEWA Insurance After sales service and supportive supervision
To improve members' understanding of the insurance (particularly the hospital admission component) and the requirements for making a claim Aagewans will make house to house visits among all insured households, so that each member household is visited at least twice after enrolment. Aagewans will provide information tailored to local language and culture
To ensure that members have ready access to the information needed to submit a claim Members will periodically be provided with a wall piece reminding them of the insurance and providing a local contact telephone number. They will also be provided with a preaddressed, prestamped postcard that is to be mailed to SEWA Insurance if they need assistance or have a claim to submit
To ensure that after sales service is particularly strong among the poorest members Equity sensitisation among aagewans, to include a participatory poverty mapping exercise in the sub-district to which the aagewan is assigned and ongoing reminders of the barriers that prevent the poorest members from availing themselves of the hospital admission benefits. Ensuring that house to house visits include (or focus on) the poorest members
To provide aagewans with an increased level of support and supervision
Provide aagewans with a list of all members in their sub-district and their addresses. Jointly develop visit plans for house to house visits ("microplanning"). Monitor progress with the house to house visits by using bar codes (to be collected by aagewans at member household). Accompany aagewans on their house to house visits, intensively in the initial weeks and gradually reduced. Hold regular meetings with aagewans to review their work and build capacity. Periodic visits to randomly selected villages to seek community input on the performance of aagewans. This monitoring and accompanying will initially be done by the research team and will gradually be passed over to the operations team where staff are available
To involve aagewans in developing the intervention in order to increase acceptability and sustainability Self assessment exercises with aagewans to identify their training and information needs
Prospective reimbursement
To direct members to inpatient facilities with acceptable levels of quality A standardised procedure is developed for screening hospitals for inclusion in this scheme. Even after inclusion, hospital performance is periodically re-evaluated
To facilitate access to hospital admission by removing financial barriers
Members are encouraged to use (relatively) low cost public and trust hospitals in (or near) their sub-district. For two such hospitals in each sub-district, mechanisms are developed so that 80% of the total, predicted cost of hospital admission is paid directly to the claimant within 48-72 hours of admission. The balance of the cost (up to 2000 rupees) will be paid to the claimant at the time of discharge from hospital, on the condition that relevant certificates and receipts are produced
To make it easier to claim and receive benefits under the scheme Most members-more than 97% of those who joined in 2003-pay an annual premium of 85 rupees (£1; €1.5; $2) for the least expensive policy. This covers the costs of inpatient care to a maximum of 2000 rupees a year. Members can also make a one time fixed deposit of 1000 rupees in SEWA Bank, and interest from this deposit is used to pay the annual premium. Members with fixed deposits account for roughly 30% of current members. In 2003, SEWA Insurance had 101 809 members in Gujarat state, two thirds of them (67 584) in rural areas and one third (33 080) in Ahmedabad City. The scheme is run by a team of fulltime staff and local women leaders (aagewans), who form the critical link between members and scheme administrators.
Surveys in 2003 found that the poorest households in the general population were able to enrol in the scheme. 28 In rural areas, for example, 32% of members were drawn from households below the 30th centile of socioeconomic status, and 8% of members were from the poorest tenth. The submission of claims for hospital admission was equitable in Ahmedabad City; however, in rural areas, financially better off members were significantly more likely to submit claims than were the poorest members. Qualitative research revealed that poor people faced barriers to accessing hospitals with inpatient facilities, such as lack of money to pay for the hospital admission or travel to hospital, 29 and barriers to filing an insurance claim, such as lack of skills and capabilities, the costs of compiling a claim, and lack of cooperation from doctors. On the basis of these insights, we developed and tested in a randomised trial the impact of two interventions that aimed to improve the equity of claims in rural areas. These interventions were after sales service and supportive supervision, and prospective reimbursement, implemented singly and together (table 1) . After sales service and supportive supervision involved aagewans making house to house educational visits to SEWA Insurance members after enrolment and providing supportive supervision to the workers. In addition to education, households were provided with a reminder wall piece and a prestamped and preaddressed postcard for communicating with SE WA Insurance. Prospective reimbursement involved making arrangements with two hospitals in each subdistrict so that members could be reimbursed before discharge from hospital. In communities that received both interventions (the "both" intervention area), these were implemented simultaneously and in an integrated manner. To enhance the generalisability of our findings, we defined the interventions in terms of processes rather than simple elements. 30 Thus, under the prospective reimbursement intervention, we improved financial access to hospital admission by developing mechanisms so that 80% of the predicted cost of hospital admission (up to a maximum of 1600 rupees) could be reimbursed within 48 hours of admission, but the specifics of the intervention-for example, the type of person responsible for paying the cash benefit-varied between sub-districts.
Assessing the effectiveness of such interventions is important to public health and health care in India 
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and elsewhere, given the widespread inequities in use of health services. 2 16 The Indian health system has characteristics that make it less accessible to poor people, including user fees; stigmatisation by medical staff; and a paucity of health workers, clinics, and hospitals where poor people live, in rural areas and urban slums. 15 Removing such supply-side barriers is difficult for non-governmental organisations, given their limited financial resources and the complete absence of regulatory checks and balances to guide and support them in rehabilitating the healthcare system. 31 Community based organisations can, however, tackle select social, economic, and cultural factors that prevent people from seeking health care. Great interest exists in evaluating the impact of such interventions on disease prevention and access to health care in India and elsewhere. [32] [33] [34] To reduce contamination, we randomised the trial at the level of sub-districts, an existing administrative unit. We considered sub-districts for inclusion if they had 500 or more female SEWA Insurance members aged 18 or above in 2003. Out of the 27 sub-districts that met this criterion, we excluded those in which all members were mandatorily enrolled in the scheme by a donor agency (three sub-districts) or which had no general hospital of 25 beds or more (one sub-district). Of the remaining 23 sub-districts, we selected the 16 with the highest number of female SEWA Insurance members. These sub-districts spanned a large agricultural area in the north of Gujarat state.
Within the selected sub-districts, the interventions were to be delivered to all female and male members of SEWA Insurance for 2004 and 2005. The only members excluded from the interventions were those for whom address data were so incomplete that district, sub-district, or village could not be determined (approximately 3.5% of members in the 2004 database) and those for whom address data seemed to be complete but who could not be found at the village level (<1% to 8%, by sub-district, in 2004).
We randomly allocated four study sub-districts to each of after sales service and supportive supervision, prospective reimbursement, both, and standard scheme (control). The primary outcome measure was the socioeconomic status of claimants relative to the membership base in their sub-districts of residence; detailed description of this measure can be found elsewhere. 24 Just before the beginning of the trial, a representative survey of the general rural population from which SEWA Insurance draws its members gathered data on a wide range of potentially relevant markers of socioeconomic status (table 2) . 35 We then developed a summary index of socioeconomic status for this population by using survey data, principal components analysis, and methods described by Henry and colleagues. 35 Subsequently, at baseline and again postintervention, we determined the distribution of socioeconomic status among SEWA Insurance members by representative surveys of members' households in the 16 trial sub-districts. We ranked the membership base in each sub-district according to socioeconomic status, so that the poorest household ranked zero, the wealthiest 100, and the median household 50 (fig 1, top panel) .
Interviews with members of claimants' households before and after the intervention enabled a sub-district specific rank score for each claimant's household to be calculated (table 2) , on the basis of the same socioeconomic variables and index described in the previous paragraph. For these households, we converted socioeconomic index values into sub-district specific rank scores (on a scale of 0-100) by linear interpolation based on the rank of the members' households with the closest (that is, the next lowest and the next highest) socioeconomic index values (fig 1, middle and bottom  panels) . We assigned rank scores of 0 and 100 to claimants whose socioeconomic index values were lower or higher than those of any sampled member in the same sub-district.
Secondary outcomes were rates of enrolment in SE WA Insurance, mean socioeconomic status of the insured population relative to the general rural population, and rate of submission of claims.
Statistical analysis
We calculated the required sample size for the trial on the basis of the primary study outcome and took into account the intracluster (sub-district) correlation, the mean socioeconomic status rank score of claimants relative to scheme members at baseline, and the intracluster variance of this parameter. 36 We determined that the minimal effect to be detected as statistically significant would be a reduction of 20 points in the mean socioeconomic status rank score of the claimants relative to scheme members (that is, from 60 to 40). Power was set at 90% and statistical significance at 5%, with two sided testing throughout. This calculation suggested a minimum of four clusters per intervention arm.
We stratified sub-districts by mean socioeconomic status of claimants (relative to members) in order to minimise imbalance across the intervention groups. Within each of four strata, we randomly assigned subdistricts to an intervention or standard scheme by drawing one of four differently coloured balls from a bag. Each colour represented one of the three intervention groups or the standard scheme. The balls were drawn without replacement. SEWA Insurance staff did the random assignment, so that they would understand the process and perceive the allocation as fair. Staff were aware of the sub-district that was being allocated but were blind to the interventions being drawn because they could not see into the bag or feel any difference between balls.
The trial was "open" in so far as neither the participants nor the personnel could be blinded to intervention assignment after randomisation. We sought to minimise bias by training interviewers to administer the surveys in a uniform manner across intervention groups and by close supervision.
The analytic strategy was that recommended by Murray for a cluster randomised trial with a repeated cross section (pre-test, post-test) design with a control group. 37 With all the data pooled, the expected value of the outcome indicator Y can be expressed, in a regression framework, as:
Y=α+β1.TREATMENT_GROUP+β2.TIME+β3. TREATMENT_GROUP×TIME where TIME is a dummy variable coded 0=baseline, 1=postintervention. This equation is a simplified representation, as three indicator variables rather than just one represented the different intervention groups (in each case contrasted with the standard scheme group), and three interactions with time captured the net change in each treatment group or "impact" of the programme. We used a mixed effects regression model in SAS to estimate all coefficients, by using the approach of Kenward and Roger to estimate the relevant degrees of freedom for the statistical tests. 38 
RESULTS
All 16 clusters randomised at baseline were retained at follow-up (fig 2) . A small percentage of interviews were unsuccessful both in the pre-intervention survey (2.9-6.9% per group) and in the postintervention survey (5.3-11.3%), primarily because the family was absent from home at successive visits or the interviewer was unable to locate the household.
At baseline, the four treatment groups were very similar with respect to the primary outcome measure, the mean socioeconomic status of claimants relative to members in the same sub-district (table 3) . Secondary outcome indicators, on the other hand, were quite variable between groups: enrolment rates were 26.7-52.6/ 1000 general population, socioeconomic status of members relative to the general population was 41.6-51.2 per group, and submission rates for hospital admission claims were 8.9-19.2/1000 members per group. The standard scheme group had more "best" values with respect to the four outcome indicators than any other group, and the after sales service group had "worst" values for three out of four outcome indicators. The four groups also differed somewhat in terms of their total population and population density but were fairly similar with respect to the percentage of the population that was female and literate. Members' characteristics varied: the percentage of women who had also enrolled their spouse was 15.6-35.5% per intervention group and the percentage of women who paid by fixed deposit was 6.6-19.3% per group.
Rates of coverage of the interventions were high (table 4). In after sales service and "both" areas, for example, 96.3% and 97.8% of respondents reported receiving the reminder wall piece. In prospective reimbursement and "both" areas, 82.1% and 85.6% of respondents reported receiving the silver identity card needed for receipt of reimbursement in hospital. The silver card seemed to be less memorable than the reminder wall piece: they were distributed together in the "both" sub-districts, yet a higher percentage of members recalled the latter. Leakage of the interventions was minimal.
After the intervention, respondents in the intervention areas were no more knowledgeable about SEWA Insurance than those in the standard scheme area (table 4) . That is, the interventions did not seem to have any significant impact on knowledge, as assessed by this survey.
The survey of claimants showed that members in different intervention areas differed significantly in terms of how they first notified SEWA Insurance of their claim (table 4). In prospective reimbursement and "both" areas, claimants were 25.4-27.0 percentage points more likely than those in the standard scheme areas to have first notified SEWA Insurance of their claim by calling from the hospital before discharge. Claimants rarely used the postcards to notify SEWA Insurance of their claim.
Between 2003 and 2005, the mean socioeconomic status of SEWA Insurance members (relative to the rural population of Gujarat) rose significantly, on average by 6.9 on the 100 point scale (P<0.001) (table 5) . No association existed, however, between the interventions and either changes in the enrolment rate or the change in socioeconomic status of members.
Rates of claims increased significantly, on average by 21.6 per 1000 members (P<0.001). However, differences between the intervention groups and the standard scheme were not significant. Neither time nor interventions had any systematic effect on the socioeconomic status of claimants relative to members in the same sub-district.
DISCUSSION
This trial shows that, in a community based insurance scheme in rural Gujarat, neither switching from reimbursement to upfront payment nor strengthening contacts between members and administrators was sufficient to ensure that the poorer members in each sub-district were able to enjoy the greater share of the scheme benefits. Instead, the rate of claims increased across the study area. This was in spite of the fact that we achieved high rates of coverage with our interventions, with virtually no leakage from intervention to standard scheme areas. The interventions themselves were designed on the basis of extensive qualitative research about the barriers that might prevent poor members making a successful claim.
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Strengths and limitations Our trial was based on a small number of randomisation units (sub-districts) in each intervention group. However, on the basis of the standard errors of the estimated impacts of the interventions, we could have detected as statistically significant an average change in the socioeconomic status score of claimants relative to members in the same sub-district of just 16 pointsan even smaller change than the 20 point change we initially set out to detect. The trial was therefore not underpowered on the primary outcome.
On the other hand, the trial does seem to have had disappointingly low power with respect to the secondary outcomes. Large increases in rates of claims occurred in 11/12 intervention sub-districts, compared with only 1/4 standard scheme sub-districts (fig 3) , but these contrasts were not statistically significant if analysed intervention group by intervention group as the study protocol demanded (table 5) . We note, however, that both interventions involved making individual contact with members in their homes, and we are inclined to believe that this feature of the interventions had a greater impact than elements unique to either specific intervention, such as the postcard, enhanced supervision, or reimbursement before discharge from hospital. Qualitative interviews, not documented here, revealed that members greatly appreciated the home visits, even though our postintervention survey suggested that the visits did not increase members' knowledge about the scheme's benefits or processes. The house to house visits may have increased submission of claims by increasing members' trust in the scheme or by increasing some aspect of their knowledge that was not captured by the postintervention survey, such as the identity of the local aagewan.
An additional limitation of the trial may have been the short period allowed for implementation and then stabilisation of the interventions. When we started to monitor the primary outcome, the interventions had been running for a maximum of eight months (1 August 2004 to 1 April 2005). Although most of the key intervention functions were implemented within that period, improvements could have been made had there been more time. We do not think a longer implementation period would have increased the interventions' impact on the primary outcome measure, but it may have resulted in a greater (and possibly statistically significant) increase in the impact on claim rate. We believe that our trial is methodologically highly innovative. As far as we are aware, it is one of the first cluster randomised trials to use an equity outcome and to evaluate a health financing intervention in a developing country. The summary index of socioeconomic status used to characterise both claimants and members is simple and transparent, has a strong theoretical basis and a systematic approach to indicator selection, and is locally appropriate-incorporating variables that are important indicators of socioeconomic status in a particular study setting-and the corresponding survey instrument can be easily and quickly administered. 39 Also, the primary outcome measure used (the socioeconomic status rank score) is simple to interpret because it varies on a scale from 0 to 100, with 50 indicating an equity neutral outcome, and is efficient because it draws on data from claimants and members at all levels of socioeconomic status.
The cluster randomised design brings both advantages and disadvantages. The study has strong internal validity, and we used qualitative methods both at baseline and during implementation of the interventions to understand the processes at work. 28 29 Relevance to other settings, or external validity, depends on understanding the context of the insurance programme and the factors that influence its operation, including aspects such as physical access to health services that we were not able to cover in the trial. Basing the study within the research cell of SEWA and involving SEWA staff in the research, plus the expertise of the external researchers in community based health insurance in India and elsewhere, meant that the team had indepth knowledge of both SEWA and community based health insurance schemes elsewhere, so the relevance of study findings to other settings could be assessed, in so far as the state of knowledge on community based health insurance permits. 40 
Policy implications
The lack of equity impact in our trial may have resulted from a variety of factors. Firstly, the interventions did not tackle barriers such as distance to hospital, transportation costs, and the opportunity costs of hospital admission, especially for female members with many household responsibilities. Secondly, the interventions were more effective than anticipated among less poor members, suggesting that barriers faced by the poorest people in seeking hospital admission and submitting a claim were just as relevant to the less poor members. Thirdly, although the interventions were designed to meet the specific needs of the poorest members, we had no way of delivering them selectively to these people as it was logistically and ethically impossible to separate the poorest members from the less poor ones during delivery of the interventions.
SEWA Insurance is continuing and extending the interventions because of their perceived and projected benefits, including the increased rate of claims. The rural claims rate is now close to that of Ahmedabad City (51 per 1000 members over nine months in 2005), reducing urban-rural inequities. Scheme administrators believe that over a longer period the interventions will lead to higher rates of retention and enrolment, by enhancing members' trust in and satisfaction with the scheme. Future studies should design and test other interventions to make the scheme more equitable.
More broadly, this study feeds into a small but developing literature on whether and how community based health insurance can benefit the poorest people. SEWA insurance has some unusual features, including its base in an organisation of which the prime goals are to organise female workers to achieve work security, income security, food security, and social security and SES=socioeconomic status. ***P<0.001. †Impacts expressed as absolute changes; point estimates, 95% confidence intervals, and P values derived from mixed effects regression models relating each outcome to intervention group, time, and the interaction of the two, accounting appropriately for clustering within intervention areas and within sub-districts.
to make women individually and collectively self reliant, economically independent, and capable of making their own decisions. This contrasts with an alternative approach to community based health insurance, in which a single purpose organisation is formed to provide insurance. The relative merits of different organisational and management approaches to community based health insurance need to be explored further.
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